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Abstract 
The study was intended to analyze ammonia and physicochemical characteristics (pH, temperature, conductivity, total dissolved 
solid and turbidity) in tap water in Kampung Sungai Sekamat, Kajang. This study was also to estimate the chronic daily intake 
(CDI) of ammonia exposure through tap water. A total number of 106 water samples were collected in Kampung Sungai Sekamat 
residents were involved in this study. Tap water analysis results showed that the mean concentration of ammonia was 0.03 mg/L 
± 0.19mg/L. Ammonia and physicochemical characteristics were below Malaysian Standard Drinking Water Quality (MSDWQ) 
except for pH and turbidity. A low positive significant correlation was observed between total dissolved solids and ammonia. 
Mean chronic daily intake (CDI) was 0.0007mg/day/kg ± 0.004mg/day/kg and below than provisional tolerable weekly intake. 
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_____________________________________________________________________________________________ 
1. Introduction 
Drinking water is one of the most important current issues, and presently 1.2 billion people in the world do not 
have safe drinking water [1]. Free ammonia entering the distribution system can be one of the principal causative 
factors of nitrification, which is responsible for significant water quality degradation [2]. Nitrification is a two-step 
process involving the aerobic oxidation of ammonia to nitrite by ammonia-oxidizing bacteria and the further 
oxidation of nitrite to nitrate by nitrite-oxidizing bacteria [2.3]. The contaminant also created hazardous by-products 
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of carcinogenic chloramines when react with chlorine during the chlorination process at the final stage of a Drinking 
Water Treatment Plant (DWTP) process. Recently, the raw water for Malaysian DWTPs is frequently reported 
having contaminated with ammonia. The problems lead to the water shortage for human populations at certain area 
since has to be shutdown the plant whenever it receives exceeded allowable ammonia level. Sungai Semenyih water 
treatment plant was shut down due to pollution detected in the water. The Sungai Semenyih water treatment plant 
reduced its raw water pump rate from 682mil litres of water a day to 409 million litres of water a day before 
stopping all operations. Tests on the raw water showed a pH of 5.65, ammonia levels at 1.60 ppm. More than 
400,000 households in Petaling, Hulu Langat, Kuala Langat and Sepang are expected to be affected by unscheduled 
water disruption due to contamination at Sungai Semenyih [4]. 
The objective of this study is to analyze ammonia and physicochemical characteristics (pH, temperature, 
conductivity, total dissolved solid and turbidity) in tap water in Kampung Sungai Sekamat, Kajang. This study was 
also to estimate the chronic daily intake (CDI) of ammonia through tap water. 
2. Methodology 
The questionnaire that was be used in this study is modified from the Baseline, Descriptive and Time-Activity 
Questionnaire used in NHEXAS-Arizona study [5.6]. The questionnaire was in in Malay version since Bahasa 
Malaysia is our national languages and understood by most of our citizens. A total of 106 residents from Kampung 
Sungai Sekamat, Kajang were selccted using sample size formula by Kirkwood and Sterne equation. Pre-testing was 
conducted on 16 households in housing area, approximately 10km from study area. The Cronbach’s alpha of 0.86 
was obtained. Tap water samples were taken in a 250 mL high-density polyethylene (HDPE) bottle was used to 
detect pollutants in water [6]. In-situ measurements (physicochemical characteristics namely pH, temperature, 
conductivity, total dissolved solid and turbidity) were taken during the tap water sampling. For the measurement of 
pH and temperature, CyberScan pH 310 was used. Conductivity and total dissolved solid (TDS) were measure 
simultaneously using HACH SensionTM5 conductivity meter. For turbidity reading, HACH 2100P Portable 
turbidity meter kit was been used. The tap water samples were analyzed for ammonia as soon as possible. For 
ammonia, salicylate spectrophotometric method was used using HACH Spectrophotometer DR 2500. An ammonia 
salicylate reagent and an ammonia cyanurate reagent are combined with the sample to produce a green-dyed 
solution.  The colour of this dye is then analyzed using a spectrophotometer and compared to a blank solution of 
deionised water [7]. Control steps taken for this study were taken throughout the analysis. Tap water samples were 
analyzed in triplicates. In-situ measurements meters were calibrated before usage. Deionised water was used as a 
blank throughout the study. For statistical data analysis, Statistical Package for Social Science software version 18.0 
was used. Correlation test was used to analyze the relationships between ammonia and physicochemical 
characteristics. In order to estimate the chronic daily intake (CDI) exposure of an individual, Exposure Factors 
Handbook was used [8]. 
3. Results 
Table 1 shows the mean concentrations of ammonia and physicochemical characteristics of tap water samples 
from Kampung Sungai Sekamat, Kajang. The mean ammonia concentration was 0.03mg/L± 0.19 mg/L and below 
than Malaysian Standard of Drinking Water Quality (MSDWQ). For the physicochemical characteristics of tap 
water in Kampung Sungai Sekamat, Kajang, the mean temperature was 29.0˚C ± 1.62˚C. The minimum temperature 
of the water samples was 26.1˚C while the maximum temperature was 34.4˚C. The mean pH value was 6.58± 0.25 
and in acceptable range of accordance with MSDWQ ranged from 6.5 to 9. However, there are 31% of the samples 
has pH less than 6.5 Mean value for conductivity was 101.73µS/cm± 7.42µS/cm. For the total dissolved solid (TDS) 
test of water, the mean value was 97.68± 5.66 mg/L and was far below standard as compared with MSDWQ value, 
which was 1000mg/L. None of the samples had TDS level exceeding MSDWQ limit. The mean turbidity of water 
samples was 4.37NTU± 2.21 below than MSDWQ guideline value. There were 29% of the water samples which had 
exceeded the recommended turbidity level as the maximum value for turbidity was 12.09NTU. 
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Table 1 Descriptive Statistics of Physicochemical Characteristics and Ammonia Concentration of drinking water from tap water in Kampung 
Sungai Sekamat, Kajang  (n=106) 
Since the data is not normally distributed, Spearman’s Rank Order correlation test was run to determine the 
relationships between ammonia and physicochemical characteristics of tap water from Kampung Sungai Sekamat, 
Kajang. Based on the result in Table 2 it was noted that ammonia also have a low positive significant correlation (r = 
0.32) with TDS, indicating that higher ammonia value often accompanied by a TDS. This is may be due to the 
presence of the ammonium ion in the water sample instead of ammonia ion. As stated by Baribeau [9] at pH below 
than 9.3, ammonia ion is rarely found in the water sample and ammonia ion was not dissolved in the samples. 
 






Exposure assessment of the respondents was done by calculating the CDI of the respondents based on 
deterministic approach. The mean for CDI was 0.0007(mg/day/kg) ± 0.004 (mg/day/kg). A provisional tolerable 
weekly intake (PTWI) which is recommended by WHO, the estimated exposure for adults to ammonia in water is 
within range from 0.014 – 0.14 mg/day/kg to 0.14 mg/day/kg. Thus, the CDI value in this study was within the 
recommended PTWI value. The USEPA (2006/2011) established a lifetime health advisory of 30 mg/L, where the 
lifetime health advisory is the concentration of a chemical in drinking water that is not expected to cause any 
adverse noncarcinogenic effects for a lifetime of exposure, and is based on exposure of a 70-kg adult consuming 2 
litres of water per day. 
4. Conclusion 
This study found that tap water from Kampung Sungai Sekamat, Kajang showed mean concentration of 
ammonia was 0.03 mg/L ± 0.19. Ammonia concentrations and physicochemical characteristics were below 
Malaysian Standard Drinking Water Quality (MSDWQ) except for pH and turbidity. Chronic daily intake of 
ammonia also showed below the PTWI level.  
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Mean 6.58 29.03 101.73 97.68 4.37 0.03 
Median 6.61 28.6 98.74 97.63 3.63 0.00 
Minimum 5.89 26.1 89.01 79.98 1.00 <0.01 
Maximum  7.11 34.4 131.70 116.89 12.09 0.03 




6.5-9.0 - - 1000  5 1.5 
 Ammonia pH Temperature Turbidity Conductivity TDS 
Ammonia 1.00      
pH 0.02 1.00     
Temperature 0.04 0.26** 1.00    
Turbidity 0.09 0.09 0.09 1.00   
Conductivity 0.12 0.01 -0.15 0.15 1.00  
TDS 0.32** -0.05 -0.18 0.1 0.48** 1.00 
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